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(54) PYRAZOLO [1 ,5-a]PYRIMIDINE DERIVATIVE 

(57) The invention provides a pyrazolo[1 ,5-a]pyrimidine derivative of the following formula (1): 



R6 



N — (NH) n -Q~A-R2 



R5 I 

V^N— N 



CI) - 



R4 



^ wherein R1 is hydrogen, lower alkyl which may have thienyl, lower alkoxy, lower alkytthio, oxo or hydroxy! as a substituent, 
cycloalkyl, thienyl, furyl, lower alkenyl, or phenyl which may have 1 to 3 substituents selected from the group consisting 
of lower alkyl, lower alkoxy, phenylthio and halogen; R 2 is naphthyl, cycloalkyl, furyl, thienyl, optionally halogen-substi- 
CO tuted pyridyl, optionally halogen-substituted phenoxy, or phenyl which may have 1 to 3 substituents selected from the 
group consisting of lower alkyl, lower alkoxy, halogen, nitro, halogen-substituted lower alkyl, halogen-substituted lower 
i— alkoxy, lower alkoxy carbonyl, hydroxyl. phenyi(lower)alkoxy, amino, cyano. lower alkanoyloxy; phenyl and di(lower)alkox- 
I s * yphosphoryl(lower)alkyl; R3 is hydrogen, phenyl or lower alkyl; R4 is hydrogen, lower alkyl, lower alkoxycarbonyl, phe- 
O nyl(lower)alkyl, optionally phenylthio-substituted phenyl, or halogen; R5 is hydrogen or lower alkyl; R6 is hydrogen, lower 
CL 
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alkyl. phenyl(lower)alkyl, or benzoyl having 1 to 3 substituents selected from the group consisting of lower alkoxv halo- 
single bond, tower alkylene or lower alkenylene; and n is 0 or 1 . This derivative is useful as a potent ana^S" 
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Description 
TECHNICAL FIELD 

5 The present invention relates to novel pyrazolop .5-a]pyrimidine derivatives. 

PRIOR ART 

The pyrazolop ,5-aJpyrimidine derivatives of the invention are novel compounds which have never been published 
10 in the literature. 

DISCLOSURE OF THE INVENTION 

The object of the invention is to provide compounds of value as medicines as wiflbe described hereinafter. 
15 The present invention provides a novel pyrazolo[1 ,5-a]pyrtmidine derivative of the following formula (1): 



20 N — (NH) -Q-A-R2 

R5 



25 



in »> 



30 wherein R 1 is hydrogen, lower alkyl which may have thienyl, lower alkoxy, lower alkytthio, oxo or hydroxy! as a substituent, 
cycloalkyl, thienyl, furyl. lower alkenyl, or phenyl which may have 1 to 3 substrtuents selected from the group consisting 
of lower alkyl, lower alkoxy, phenylthio and halogen; R2 is naphthyl, cycloalkyl, furyl, thienyl, optionally halogen-substi- 
tuted pyridyl, optionally halogen-substituted phenoxy, or phenyl which may have 1 to 3 substrtuents selected from the 
group consisting of lower alkyl, lower alkoxy, halogen, nitro, halogen-substituted lower alkyl, halogen-substituted lower 
35 alkoxy, lower alkoxycarbonyl, hydroxy!, phenyl(lower)alkoxy, amino, cyano, lower alkanoyloxy, phenyl and di(lower)alkox- 
yphosphoryl(lower)alkyl; R3 is hydrogen, phenyl or lower alkyl; R 4 is hydrogen, lower alkyl. lower alkoxycarbonyl, phe- 
nyl(lower)alkyl p optionally phenylthio-substituted phenyl, or halogen; R 5 is hydrogen or lower alkyl; R 6 is hydrogen, lower 
alkyl, phenyl(lower)alkyl, or benzoyl having 1 to 3 substrtuents selected from the group consisting of lower alkoxy, halo- 
gen-substituted lower alkyl and halogen; R 1 and R 5 may conjointly form lower alkylene; Q is carbonyl or sulfonyl; A is a 
40 single bond, lower alkylene or lower alkenylene; and n is 0 or 1 . 

Examples of the groups in the above formula (1 ) are as follows. The lower alkyl group includes straight- or branched - 
chain lower alkyl groups such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, perrtyl, hexyl, and the like. 
The cycloalkyl group includes cyclopropyl, cyclobutyl, cydopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like. 
The lower alkoxy group includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, pentyloxy, hexyloxy, and the like. 
45 The lower alkylthio group includes methylthio, ethylthio, propytthio, - buty Ithio, perrtytthio, hexytthio, and the like. 
The halogen atom includes fluorine, chlorine, bromine and iodine. 

The halogen-substituted lower alkyl group includes trifluoromethyl, pentafluoroethyl, heptafluoropropyl, nonafluor- 
obutyl, undecafluoropentyl, tridecaf luorohexyl, and the like. 

The halogen-substituted lower alkoxy group includes trrfluoromethoxy, pentafluoroethoxy, h eptaf I uoropropoxy, non- 
50 afluorobutoxy, undecaf tuoroperrtyioxy, tridecafluorohexyloxy, and the like. 

The lower alkoxycarbonyl group includes methoxy carbonyl, ethoxy carbonyl, propoxy carbonyl, isopropoxy carbonyl, 
butoxy carbonyl, pentyloxy carbonyl, hexyl oxycarbonyl, and the like. 

Thedi(lower)alkoxyphosphoryl(lower)alkyl group includes dimethoxyphosphorylmethyl, diethoxyphosphoryfmethyl, 
dipropoxyphosphorylmethyl , diisopropoxyphosphorylmethyl. dibutcxyphosphorylmethyl. dipentyloxyphosphorylmethyl, 
55 dihexyloxyphosphorylmethyl, 2-(dimethoxyphosphoryl)ethyl, 2-(diethoxyphosphoryi)ethyl, 3-{diethoxyphosphoryl)pro- 
pyt, and the like. 

The naphthyl group includes 1 -naphthyl, 2-naphthyl, and the like. 

The lower alkylene group includes methylene, ethylene, trimethylene, tetramethylene, pentamethyiene, heocameth- 
ylene, and the like. 



3 
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The lower alkenylene group indudes Vihytene. propenylene. and the like 

The h.enyl group includes 2-thienyl and 3-tKenyl, and the furyl group includes 2-turyl and 3-furvl 

nyCT^SZS^^ Hhm * m * Hl» 

~BK35i'H , .SE" HN^W «^H«« ^ 

Bni k SST V °™* aC *" y ' ""^^ «"«*»« P"**"* 
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trifluoromethoxyphenyl, 2-trifluoromethoxyphenyl, 4-pentafluoroethoxyphenyl, 4-heptafluoropropoxyphenyl, 4-non- 
afluorobutoxyphenyl, 4-undecafluoroperrtyloxyphenyi, 4-fridecafluorohe^oxyphenyl, 3.5-bis{trifluoromethoxy)phenyl f 
3,4.5-tris(trifluoromethoxy)phenyl, and the like. 

The optionally phenylthio-substituted phenyl group includes phenyl, 4-(phenytthio)phenyl. 3-(phenytthio)phenyf, 2- 
5 (phenylthio)phenyl, and the like. 

The benzoyl group having 1 to 3 substituents selected from the group consisting of lower alkoxy, halogen-substituted 
lower alkyl and halogen include 2-chlorobenzoyl. 3-chlorobenzoyl, 4-chlorobenzoyl, 2-fluorobenzoyl, 2-bromobenzoyl, 
2-iodobenzoyl, 2,4-dichlorobenzoyl, 3,4-dichlorobenzoyl. 2,5-dichlorobenzoyl. 2,6-dichlorobenzoyl, 2-trifluoromethyl- 
benzoyl. 3-trifluoromethylbenzoyl, 4^rifluoromethylbenzoyl, 3,5-bis(trifluoromethyl)benzoyl. 3,4,5-tris(trifluorome- 
w thyljbenzoyl. 2-methoxybenzoyl, 3-methoxybenzoyl, 4-methoxybenzoyl. 2,3-dimethoxybenzoyl, 2,4-dimethoxybenzoyl, 
3 , 5-dimethoxybenzoyl, 3,4,5-trimethoxybenzoyl, 2-ethoxylbenzoyl, 2-propoxybenzoyl, 2-butoxybenzoyl, 2«pentyloxyben- 
zoyl. 2-hexyloxybenzoyl, and the like. 

The pyrazolo{1.5-a]pyrimidine derivatives of formula (1) according to the invention have potent analgesic effects 
and are useful as analgesics to relieve pains such as postoperative pain, migraine, gout, cancer pain, chronic pain and 
15 neuropathic pain. Furthermore, the derivatives of the invention are free of side effects typical of conventional analgesics, 
do not cause hallucination or derangement and are not addictive. 

Examples of preferred pyrazolo[1 ,5-a]pyrimidine derivatives of the invention for use as the analgesics are: com- 
pounds of formula (1) wherein Q is carbonyl and n is 0; compounds wherein Q is carbonyl, n is 1, R 1 is lower alkyl or 
phenyl, R 2 is phenyl having 1 to 3 substituents selected from the group consisting of lower alkoxy and halogen-substituted 
20 lower alkyl. R3 . R4 . R5 and R 6 are each hydrogen, and A is a single bond; and compounds wherein Q is sulfonyl, n is 0, 
R1 is lower alkyl, R2 is phenyl which may have 1 to 3 halogens, R3, R4 R5 and R6 are each hydrogen, and A is a single 
bond. 

Of these preferred pyrazolop ,5-a]pyrimidine derivatives, the following compounds are more preferable. 

25 (1) Compounds wherein R1 is optionally lower alkytthio-substituted lower alkyl or optionally phenyl thio-substituted 
phenyl, R2 is phenyl having 1 to 3 substituents selected from the group consisting of lower alkoxy. halogen and 
halogen-substituted lower alkyl, R3 is hydrogen or phenyl, R* is hydrogen, halogen or phenyl. R 5 is hydrogen. R6 is 
hydrogen or benzoyl having halogen-substituted lower alkyl as a substituent. Q is carbonyl and A is a single bond; 

(2) compounds wherein R3, R* and R6 are each hydrogen, n is 0, R 1 is n-butyi and R2 is phenyl having either 2 to 
30 3 lower alkoxy groups or 1 to 2 halogen-substituted lower alkyl groups, or W is phenyl and R 2 is phenyl having 3 

lower alkoxy groups; and 

(3) compounds wherein FP is 2,4-dimethoxyphenyl, 3,4,5-trimethoxyphenyl, 2-trrfluoromethylphenyl or 2.5-bis(trif- 
luoromethyl)phenyl. 

35 Examples of most preferred pyrazolo[1 ,5-a]pyrimidine derivatives of the invention are 5-n-butyl-7-(3,4,5-trimethoxy- 
benzoylamino)pyrazolo[1 ,5-a]pyrimidine and 5-n-butyl-7-(2-trif luoromethylbenzoylamino)pyrazolo[1 ,5-a]pyrimidine. 

The derivatives of formula (1) according to the invention can be produced by various processes. Some exemplary 
processes are schematically shown hereinafter. 

40 



45 



SO 



55 



^SOOCID: <EP 0714898AI J_> 



5 



EP 0 714 898 A1 



[Reaction Scheme-1] 
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10 



The compound (6) thus obtained is reacted with acid halide (7) to convert the compound (6) into the compound (1) 
of the invention. This reaction can be carried out in a suitable solvent in the presence of an acid acceptor. Examples of 
useful solvents are aromatic or aliphatic hydrocarbons such as benzene, toluene, xylene and petroleum ether; chain or 
cyclic ethers such as diethylether, dimethoxyethane. tetrahydrofuran (THF) and 1,4-dioxane; ketones such as acetone, 
ethytmethytketone and acetophenone; hydrocarbon halides such as dichloromethane. chloroform, carbon tetrachloride 
and 1 ,2-dichloroethane. Examples of useful acid acceptors are tertiary amines such as triethyiamine, N,N-diethylaniline, 
N-methylmorpholine, pyridine and 4-methylaminopyridine. 

There is no specific limitation on the amounts of the acid halide (7) and the acid acceptor relative to the compound 
(6) in this reaction. It is, however, preferable that the acid halide be used in an approximately equimolar proportion and 
the acid acceptor in an approximately equimolar to excessive amount The reaction goes to completion at room tem- 
perature to reflux temperature of the solvent in about 0.5-20 hours. 

Compound (6*), i.e., the compound (6) wherein n=0 can be produced by the process shown in Reaction Scheme- V. 



15 



[Reaction Scheme- 11 
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30 wherein R 1a , R3, R 411 and R 5 are as defined above. 

The condensation of the nttrile derivative (2*) and the compound (3) in this scheme is carried out in an inert solvent 
such as benzene, toluene, xylene, acetic acid and ethanol at room temperature to reflux temperature of the solvent for 
about 2-10 hours. These two compounds are generally used in an approximately equimolar proportion. 
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cetal, dipropylacetal, dibutytacetal. dipentylacetal and dihexyfacetal or the residue of cyclic acetal such as ethylene 
acetal. trimethylene acetal and tetramethylene acetal. 

The subsequent hydrolysis of the compound (10) according to Reaction Scheme-2 can be carried out using an 
organic acid such as acetic acid, propionic acid and p-toluenesulfonic acid. Of these organic acids, carboxylic acids 

5 such as acetic acid and propionic acid function as solvents. When such a carboxylic acid is used, no other solvents are 
necessary. Other suitable inert solvents such as benzene, toluene and xylene may be optionally used even when a 
carboxylic acid is used as the organic acid. The reaction goes to completion at approximately room temperature to reflux 
temperature of the solvent for about 10-80 hours to provide the compound (11). 

Examples of the lower alkyi having oxo and represented by 4> in the compound (11) include those prepared by 

io eliminating protective groups from the corresponding "lower alkyl having protected oxo" and represented by *K Specific 
examples are formyl, formylmethyl, acetyl, 2-formylethyl, 2-oxopropyl, propionyl, 3-fdrmytpropyl, 3-oxobutyt, 2-oxobutyl, 
butyryl, 4-formylbutyl, 4-oxopentyl, 3-oxopentyl, 2-oxopentyl, valeryl, 5-formylpentyl, 5-oxohexyl, 4-cxohexyl, 3-oxohexyl, 
2-oxohexyl, hexanoyt, and the like. 

The subsequent reduction of the compound (11) can be carried out using a suitable reducing agent in an inert 

75 solvent. Examples of useful reducing agents are borohydride compounds such as sodium borohydiide, potassium boro- 
hydride, lithium borohydride. sodium cyanoborohydride and sodium triethylborohydride, and lithium aluminum hydride 
compounds such as lithium aluminum hydride and lithium tributoxyaluminohydride. When a borohydride compound is 
used as the reducing agent, the inert solvent is preferably either an alcohol solvent such as methanol and ethanol or a 
mixed solvent of said alcohol and another solvent such as dichlorom ethane and diethyl ether. When a lithium aluminum 

20 hydride compound is used as the reducing agent, the solvent is preferably diethyl ether, THF or like ethers. The reducing 
agent is preferably used in at least approximately equimolar proportion relative to the compound (1 1). The reaction goes 
to completion at approximately 0°C to room temperature in about 0.5-3 hours. 

Acyiation of the compound (12) thus obtained can be carried out using an acylating agent in the absence of solvents 
or in an inert solvent such as pyridine, lutidine, N.N-dimethylformamide (DMF) and N.N-dimethylacetoamide (DMA). 

25 Examples of useful acylating agents are acid anhydrides such as acetic anhydride, propionic anhydride, butyric anhy- 
dride, valeric anhydride, hexanoic anhydride and heptanoic anhydride. These are generally used in an amount of 1-10 
equivalents relative to the compound ( 1 2). In order not to acytate hydroxyl at 7 position of the compound (1 2), the reaction 
conditions are preferably selected within the ranges of approximately 0°C to room temperature and of about 0. 5 to 2 hours. 
Halogenation of the compound (13) thus obtained can be carried out in the same manner as the halogenation of 

30 the compound (4) in Reaction Scheme- 1 . 

Conversion of the compound (14) thus obtained to the compound (1 5) can be carried out under the same conditions 
as in the conversion of the compound (5) to the compound (6) in Reaction Scheme-1 . The lower alkyl having acyloxy 
and represented by L in the compound (14) is hydrolyzed to form hydraxy(lower)alkyl by this reaction. 

Silylation of the compound (15) thus obtained can be carried out using halotrialkylsilane in the presence of an acid 

35 acceptor in a suitable inert solvent such as THF and dichloromethane. Examples of useful acid acceptors are sodium 
carbonate, potassium carbonate, triethylamine and N,N-dimethylaminopyridine. Examples of useful halotrialkylsilane 
are chlorotrimethylsilane, chlorotriethylsilane, chlorotripropylsilane. chlorotributylsilane and chlorobutyldiethylsilane. 
These are normally used in an approximately equimolar to excessive amount relative to the compound (15). The reaction 
goes to completion at approximately room temperature in about 5-30 hours. 

40 Lastly the compound (16) thus obtained is reacted with acid halide (7) to provide the desired compound (1 b) of the 
invention. This reaction can be carried out in the same manner as the reaction using acid halide (7) in Reaction Scheme- 
1. The substituent Q at position 5 of the compound (16) can be easily converted to the corresponding R 1b group 
(hydroxy(lower)alkyl) by this reaction or the subsequent hydrolysis. 
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[Reaction Scheme-4] 
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wherein R 2 , A, Q and Y are as defined above. 

As shown in Reaction Scheme-4, acid halide (7) to be used in Reaction Schemes- 1, 2 and 3 can be prepared by 
is halogenating the compound (21). The halogenation can be carried out by a conventional method. For example, the 
compound (21) is reacted with a halogenating agent such as thionyl chloride and thionyl bromide in the absence of 
solvents or in an inert solvent such as chloroform and diethyl ether. In this method, an excess of the halogenating agent 
is generally used. The reaction can be earned out at approximately room temperature to 150°C for about 0.5-5 hours. 

20 [Reaction Scheme-5] 



HN (NH) n C-A-R2 HN (NH) n -C-A-R2 

R5 1 Halogenation R5 1 

RlAV^ R 3 RI^nV'R 3 
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(1 e) 

wherein R 2 , R3. R5, a and n are as defined above. R 1d is hydrogen, lower alkyl which may have lower alkyoxy or lower 
40 alkylthio as a substituent, cycloalkyl, thienyl, furyl, or phenyl which may have 1-3 substituents selected from the group 
consisting of lower alkyl, lower alkoxy. phenylthio and halogen, R 1d and R 5 may conjointly form lower alkylene and R 4c 
is halogen. 

The halogenation of the compound (1d) in Reaction Scheme-5 can be carried out using a halogenating agent such 
as N-bromosucdnimide (NBS) and N-chlorosuccinimide (NCS) in an inert solvent such as benzene, carbon tetrachloride 
45 and chloroform. The halogenating agent is normally used in an amount of 1- equivalent to a slightly excessive amount 
relative to the compound (1d). The reaction can be carried out at approximately room temperature to reflux temperature 
of the solvent for 0.5-5 hours. 
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[Reaction Scheme-6] 
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30 wherein R 1a . R2. R3, R 4 *, R5, X, Y. Q and A are as defined above and R 6b is lower alkyl or phenyl(lower)alkyl. 

The reaction of the compounds (5) and (23) in Reaction Scheme-7 is earned out in an inert solvent such as methanol 
and ethanol in the presence of an acid acceptor such as sodium hydrogen carbonate, sodium carbonate and potassium 
carbonate at reflux temperature of the solvent for about 1 -5 hours. 

The reaction of the compounds (24) and (7) can be carried out in the same manner as the corresponding reaction 
35 in Reaction Scheme-1 , thus giving the compound (1 h). 

[Reaction Scheme-8] 



40 



45 



50 



o 

II 

Y-C-R2b 



O O 

II R 6c N II 



NH 2 Y-C-R2b HN-C-R2b / N _c_R2b 

R5 I ~ (2 6) R5 I + R5 I 

Vn-N > V^N— N Y^N-N 

vyv -.AAA— _.AAi 



Rle N Y R3 
R4a 
(2 5) 



Rle' ^N^\^R3 Rle N^^R3 
R4a R4a 

(li) (lj) 



wherein R 1a , R3, R 4 ", R 5 and Y are as defined above. R* is phenyl having 1-3 substituents selected from the group 
consisting of lower alkoxy, halogen, halogen-substituted lower alkyl and R 6e is benzoyl having 1 to 3 substituents selected 
from the group consisting of lower alkoxy. halogen-substituted lower alkyl and halogen. 
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The reaction of the compounds (25) and (26) in Reaction Scheme-8 can be carried out in the same manner as fha 

["b^e^ 

i^. 1 ^? mP ° U I! dSOfthe inV ! nti0n be formed into Pharmaceutically acceptable acid addition salts which are also 

tography, preparative th.n-layer chromatography, recrystaliization and solvent extraction sorption cnroma 

ric ^J?™^^^ formu ' a (1) accordin 9 10 *» invention, wherein A is alkenylene or Ri is lower aikenyl mav be 
as- or trans-.somers. Of course, these isomers are included in the invention er aiKenyi. may 

Compounds of the formula (1) according to the invention may exist as optical isomers havina an carbon atom « a 
ZZT *S 5? aCt,Ve SUbStandeS derivative! *e SSSiSS? 

to thI?l U ^ 0S ^ e "fT ° f Sa ' d P harmaceuti cai composition can be selected from a broad variety of forms accortina 

sodk™ in^iSfZ^^ T a" 60 "*"" Pramotanj sueh as qualerna, ammonium base and 

acce^b^Sfa^r™^ 6 " **!"» ! *"»*< so^M « ma inuaneon mm ptanmowicdy 
wst ^mSm ",££15 IS^" 5 ^^ ""P**"* «• =an ba .mnufectursd using dauants sush aa 

dis^se^For^a^fomT^^^^ 0,6 ag^. sex, or ; otiier conditions, severity of 

disease, etc. For example, the tablets, prils. solutions, suspensions, emulsions, granules and capsules amorally admin- 
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istered . The injections are intravenously administered singly or in admixture with a conventional infusion such as glucose 
and amino acid, and optionally administered singly by the intramuscular, intradermal, subcutaneous or intraperitoneal 
route The suppositories are intrarectaliy administered. 

The dosage of the pharmaceutical composition is suitably selected according to the administration method, patient's 
5 age, sex or other conditions, severity of disease, etc. The dosage of the compound of the invention as the active ingredient 
is preferably about 0.5-20 mg per kg body weight a day and this amount can be administered once or in 2-4 divided doses. 

BEST MODE FOR PRACTICING THE INVENTION 

w Preparation examples for starting compounds to produce compounds of the invention are given below as Reference 
Examples, and preparation examples for compounds of the invention are given below as Examples to clarify the present 
invention in more detail. 

Reference Example 1 

15 

Preparation of 7-amino-5-n-butvlpYrazolof 1 .5 ~a]pvrimidine 
Step(1) ' 

20 A solution of 1 00 g of 3-aminopyrazole and 1 90 g of methyl 3-oxoheptanoate in 1 20 ml of toluene was ref luxed with 
heating at 100°C for 3 hours and then cooled. Toluene was distilled off under reduced pressure and diethyl ether was 
added to the residue. The crystals precipitated were collected and washed with diethyl ether and acetonitrile to provide 
184 g of 5-n-butyl-7-hydroxypyrazo!o[1 ,5-a]pyrimidine as colorless crystals. 

25 Step (2) 

Phosphorus oxy chloride (80 ml) and triethylamine (44 ml) were added to a toluene suspension (400 ml) containing 
40 g of the crystals obtained in step (1). The reaction mixture was ref luxed with heating for 4 hours. After completion of 
the reaction, the reaction mixture was concentrated under reduced pressure and the residue was poured into ice water. 
30 The mixture was neutralized with sodium acetate and extracted with ethyl acetate. The organic layer was collected, 
washed with a saturated saline solution, dried over anhydrous sodium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (eluent: ethyl acetate:n-hexane=1:9) to provide 41 g of 
5-n-butyl-7-chloropyrazolo[1 ,5-a]pyrimidine as a light yellow oily compound. 

35 Step (3) 

The compound prepared in the above step (2) (21 g) and 25% aqueous ammonia (100 ml) were enclosed in a 
stainless steel sealed tube, heated at 1 1 0°C for 1 2 hours and cooled. The crystals precipitated were collected by filtration, 
washed with water and recrystallized from chloroform-n-hexane to provide 18.4 g of 7-amino-5-n-butylpyrazolo[1 ,5- 
40 a]pyrimidine as colorless crystals (melting point: 1 24-126°C). 

The following compounds were prepared in the same manner as above. 

(1) 7-Amino-5-ethylpyrazolo[1,5-a]pyrimidine (melting point: 175-177°C, recrystallization solvent: ethyl acetate-n- 
hexane) 

45 (2) 7-Amirio-5-Ti-propytpyrazolo[1 ,5-a]pyrimidine (melting point: 138-140°G; recrystallization solvent: ethyl^acetate- 
n-hexane) 

(3) 7-Amino-5-cyclopropytpyrazo!o[1 ,5-a]pyrimidine (melting point: 206-209°C, recrystallization solvent: chloroform- 
n-hexane) 

(4) 7-Amino-5-n-pentylpyrazolo[1,5-a]pyrimidine (melting point: 125-126°C, recrystallization solvent: ethyl acetate- 
so n-hexane) 

(5) 7-Amino-5-phenylpyrazolo[1 ,5-a]pyrimidine (melting point: 207-209°C, recrystallization solvent: ethyl acetate-n- 
hexane) 

(6) 7-Amino-5-(4-methoxyphenyl)pyrazolo[1 ,5-aJpyrimidine (melting point: 194-196°C, recrystallization solvent: eth- 
anol-n-hexane) 

55 (7) 7-Amino-5-(2-thieny0pyrazolo[1,5-a]pyrimidine (melting point: 227-229°C. recrystallization solvent: ethanol-n- 
hexane) 

(8) 7-Amino-5-(3-thienyl)pyrazolot1,5-a]pyrimidine (melting point: 203-205°C, recrystallization solvent: ethanol-n- 
hexane) _ ........ 
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SJ^r TO " 5 ^ t ^^ G, ° I1,5 " a]F ^ midirt6 220 - 222 °C crystallization sdtveat. chtar^n- 

SSSS^^ (meltin9 P** 168 - 170 ° C - recrystaUizaton solvent 

(meltin9 P** 18 °- 182 ° C - recrystallization sdvent 
2JLJ£J|^^ (meltin9 ^ 201 - 203 ° C - crystallization solvent 

22^52^ (mS,6n9 P° int: 195 - 1 ^C recrystallizaton solvent 

ve^el^ (me,tin 9 P° int: 198 - 200 'C. realization sol- 

h 1 ^™^^ (melting point: 204-206<>C, recrystallization solvent: ethanol-n- 

hianer 1 " 0 " 5 ^ 3 ^^^ 01011 ' 5 ^^'" 6 (m6ltin9 P*** 208 - 210 ° C ' recrystallization solvent: ethanol-n- 
{ ^^^^ ie ^ m ^^^ .5-aJpyrimidine (meHing point: 188-190'C, recrystallization solvent: eth- 

Sno^^ 

„™? fo " owin 9 compounds were also prepared in the same manner as above 

(21) 7-Amino-5-(3-butenyl)pyrazolo[1.5-a]pyrimidine 

(22) 7-Amino-5-ethoxymethylpyrazolo[1 .5-a]pyrimidine 

(23) 7-Amino-5-(2-methylphenyl)pyrazolo(1 ,5-a]pyrimidine 

(24) 7-Amino-5-(3-methylphenyl)pyrazolo[1 ,5-a]pyrimidine 

(25) 7-Amino-5-(4-methylphenyl)pyrazolo[1 ,5-a]pyrimidine 

(26) 7-Amoio-5-(3-chlorophenyl)pyrazolo[1 ,5-a]pyrimidine 

(27) 7-Amino-5-(4-chlorophenyl)pyrazolo[1 ,5-a]pyrimidine 

(28) 7-Aminopyrazolo[1,5-a]pyrimidine 

SKSESE^ (me,tin9 p° irt: 178 - 180 ' C - «>—- 

d3£t!^^ (meltin 9 P° int: 123 - 1250 C. recrystallization solvent: 

acl^h^eT^' 2 ^^ 01011 ,5 - aJPyrimidine (me,fin 9 P° int: MMWa recrystallization solvent: ethyl 
S 2 m: 7 cS^ 

S2^!SS2^ (meWn9 P 0 "* 109 - 111 ° C ' recrystaHizafon solvent: 

S22S32S^ 182 - 184 * C - ^^..izationsoivent: 

(meWn9 P° int: 105 - 107 ° C - reclamation solvent: diethyl 
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Reference Example 2 

Preparation of 5-n-biitvl-7-hvdrazinopyrazolori .5-aJpvrimidine 

5 Hydrazine monohydrate (50 ml) was slowly added dropwise to 21 .0 g of 5-n-butyl-7-chloropyrazolo[1 .5-a]pyrirrtidine 

prepared in step (2) of Reference Example 1 at room temperature and stirred at room temperature for 10 hours. After 
completion of the reaction, the crystals precipitated were collected, washed with water and recrystal lized from chloroform- 
n-hexane to provide 12.6 g of the object compound as colorless crystals (melting point: 1 26-129°C). 
7-Hydrazino-5-phenylpyrazolo[1,5-a]pyrimidine was prepared in the same manner as above. 

w 

Reference Example 3 

Preparation of 7-amino-5~(3-oxobutvllDyrazolof1 .5-alpvrimidine 

75 An acetonitrile solution (10 ml) containing 5.0 g of methyl 2-methyM ,3-dioxolane-2-propionate was added dropwise 
to 10 ml of a DMF suspension containing 2.3 g of 60% sodium hydride, and stirred at room temperature for 4 hours. The 
reaction mixture was poured into ice water, acidified with a saturated citric acid solution and extracted with ethyl acetate. 
The organic layer was washed with water and a saturated saline solution and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (eluent: n-hexane:ethyl acetate=3:2) to provide 3.0 g of 

20 2-methyf-p-oxo-1 .3-dioxolane-2-pentanenitrile as oil. 

Subsequently, a toluene solution (1 .6 ml) containing 3.0 g of the compound thus obtained and 1 .4 g of 3-aminopyra- 
zole was stirred at 115°C for 10 hours. The reaction mixture was concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (eluent: chloroform:methanol=20: 1 ) and recrystallized from chloroform- 
n-hexane to provide 2. 1 g of 7-amino-5-[2-(2-methyl-1 ,3-dioxolane-2-yl)ethyf]pyrazolo[ 1 ,5-a]pyrimidine as colorless crys- 

25 tals. 

Then 1.0 g of the crystals thus obtained were dissolved in 500 ml of acetic acid-water (4:1) and stirred at 80°C 
overnight. After completion of the reaction, the reaction mixture was concentrated under reduced pressure. The remain- 
ing acetic acid-water was azeotropically distilled off with benzene. The residue was recrystallized from ethanol-n-hexane 
to provide 0.7 g of the title object compound as colorless crystals. 
30 Melting point: 164-166°C. recrystallization solvent: ethanol-n-hexane 

Reference Example 4 

Preparation of 7'amiPQ-5-p-butyl-6-methYlpyrazoio[1 .5-alpyrimidine 

35 

A toluene solution (2.5 ml) containing 1 .8 g of 3-aminopyrazole and 3 g of 2-methyi-3-oxoheptanenitrile was heated 
at 115°C for 3.5 hours. Toluene was distilled off under reduced pressure and the residue was recrystallized from ethyl 
acetate and washed with diethyl ether to provide 2.4 g of the title object compound as colorless crystals. 

Melting point: 153-155°C. recrystallization solvent: ethyl acetate 

40 

Example 1 

Preparation of 5-n-butvl-7-(3.4.5 -trimethoxvbenzovlamino)Dvrazolori .5-alpvrimidine 

45 7-Amino-5-n-butylpyrazolo[1 ,5-a]pyrimidine (1 .90 g) and pyridine (20 ml) were dissolved in 20 rrt) of dry dichlorometh- 
ane. A dry dichloromethane solution (10 ml) containing 2.6 g of 3.4,5-trimethoxybenzoyl chloride was slowly added 
dropwise thereto and stirred at room temperature for 1 0 hours. After addition of 50 ml of a 1 0% aqueous sodium hydrogen 
carbonate solution, the reaction mixture was extracted with chloroform. The organic layer was collected, washed with 
1 0% aqueous hydrochloric acid and water, dried over anhydrous sodium sulfate and concentrated under reduced pres- 

50 sure. The residue was purified by silica gel column chromatography (eluent: ethyl acetate:n-hexane=1 5) and recrystal- 
lized from diethyl ether-n-hexane to provide 2.4 g of the object compound as colorless crystals. Table 1 shows the 
structure and melting point of the compound obtained. 

Examples 2-46 

55 

The compounds set forth in Table 1 were prepared in the same manner as in Example 1 . The structures and melting 
points of the compounds are also shown in Table 1 . As to the oily compounds, data on the results of 1 H-NMR analysis 
are shown. . .... ..v ........ 
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Examples 47-99 



10 



15 



20 



Example 100 

Preparation gf 5-f3-hYdroxYh. l tYl)-7.f3 , 4,5-trimemoxvhen 2 ovl a min^ Pyra ^ l of1 s-alr^imiH^ o 
Step(1) 

Step (2) y 



25 Step (3) 



30 



35 



40 



o ™ e S' ys f a,s in ^ (2) (5.7 g) were dissolved in 120 ml of methanol Sodium borohvdride (o 53 rrt 

ajpyrimidine TcZ^^T emanoNn - hexane to P™*> 4.16 g of /-hydrQxy-S^-hydroxybutyOpyrizolod.S- 



Step(4) 



Step (5) 



45 



50 



55 



region, the -ctl^as^^^ 6 ^ A «T of ^ 



(6) 



sea.2 tS2 SKI 2 (4 3 £ 2S * aqueous (50 ml) were enclosed in a stainless steel 

wash* hSh vSefaSi £L?S ^SXS^Jf^- 10 ^ The ayS,a,s were collected by fOtration. 

crystals to Pr0W,e 3 2 9 * 7 -am.nc>-SK3^rox y buty1) P yraz 0 lot1.5-a] Py rimidine as light yellow 
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Step (7) 

Triethylamine (400 ixJ) and chlorotrimethylsilane (680 nl) were added to 5 ml of a THF solution containing 500 mg 
of the crystals obtained in step (6). and the mixture was stirred at room temperature for 12 hours. After completion of 

5 the reaction, a saturated aqueous NaHCC>3 solution was added and the reaction mixture was extracted with dichlo- 
romethane. The organic layer was collected, washed with water and a saturated saline solution, dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. n-Hexane was added to the residue. The crystals precipitated 
were collected by filtration to provide 520 mg of 7-amino-5-(3-trimethylsilyloxybutyl)pyra2olo[1 ,5-a]pyrimidine as color- 
less crystals. 

to iH-NMR(6:ppm)[CDCl3] 

0.12 (9H, s), 1.20 (3H, d. J=5.9), 1.8-1.9 (2H, m), 2.6-2.9 (2H, m), 3.8-3.9 (1H ( m), 5.61 (2H, brs), 5.99 (1H, s), 6.41 (1H, 
d, J=2.0). 7.99 (1H, d,J=2.0) 

Step (8) 

75 

A dry dichloromethane solution (5 ml) containing 650 mg of 3,4,5-trimethoxybenzoyl chloride was slowly added 
dropwise to 5 ml of a pyridine solution containing 520 mg of the crystals obtained in step (7), and stirred at room tem- 
perature for 2 hours. After completion of the reaction, a saturated aqueous NaHCC>3 solution was added and the reaction 
mixture was extracted with dichloromethane. The organic layer was collected and washed with a 1 N aqueous hydrochloric 
20 acid until the pH of the water layer became about 1 . The organic layer was allowed to stand for 2 hours, washed with 
water and a saturated saline solution, dried over anhydrous sodium sulfate and concentrated under reduced pressure. 
The residue was recrystallized from dichloromethane-n-hexane to provide 480 mg of the object compound as colorless 
crystals. Table 2 shows the structure and melting point of the compound obtained. 

25 Examples 101 and 102 

The compounds set forth in Table 2 were prepared in the same manner as in Example 100. The structures and 
melting points of the compounds are also shown in Table 2. 

30 Example 103 

Preparation of 5-n4>utvl>3-chloro-2-methyl-7-(3.4.5-trimethoxybenzovlamino)pYrazolo[1 ,5-alpvrimidine 

5-n-Butyl-2-methyl-7-(3,4 l 5-trimethoxybenzoylamino)pyrazolo[1 ,5-alpyrimidine (the compound of Example 53; 0.78 
35 g) was dissolved in 10 ml of chloroform. After addition of 0.28 g of NCS, the mixture was refluxed with heating for 1 hour 
and allowed to cool. After addition of some water, the reaction mixture was extracted with chloroform. The organic layer 
was collected, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (eluent: ethyl acetate:n-hexane=1:2) and recrystallized from ethanol-n-hexane to 
provide 0.61 g of the object compound as colorless crystals. Table 3 shows the structure and melting point of the com- 
40 pound obtained. 

Examples 104-106 

The compounds set forth in Table 3 were prepared in the same manner as in Example 103. The structures and 
45 melting points of-the compounds are also shown in Table 3. 

Examples 107-128 

The compounds set forth in Table 4 were prepared in the same manner as in Example 1 . The structures and melting 
so points of the compounds are also shown in Table 4. 

Example 129 

Preparation of 5-n^tvl-7-rN-methyl-N-(^ ,5-alpyrimidine 
55 5-n-Butyl-7-chloropyrazolo[1 ,5-a]pyrimidine (the compound prepared in step (2) of Reference Example 1 ; 8.60 g), 
sodium hydrogen carbonate (3.44 g) and 40% methylamine (3. 1 8 g) were added to 50 ml of ethanol and heated at 1 20°C 
for 2 hours. After completion of the reaction, ethanol was distilled off under reduced pressure. After addition of some 
water, the residue was extracted with ethyl acetate. The organic layer wasxollected. dried over anhydrous sodium sulfate 
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and concentrated under reduced pressure. The residue was purified by silica gel column chromatography laWHTiMr 
acetate:n-hexane=1 2) to provide 2.33 g of S-n^-T-metr^^rK^oMI^-aJpyrin^eTsS (M "* 

Ram I h r !* J ! Ct C T" d ?L epared usin9 the ^y 8 * 315 « hus ^ned and 3.4,5-frimethoxybenzpyl chloride in the 
same manner as .n Example 1 . The structure and melting point of the compound obtained mJSmw!1 

Example 130 
Example 131 

Preparation of S-n-hi^l-y-fN N-bisfS^.S-trim^hoxvb^nyn^min m pvrazolori s-ap yri^n* 

The compound prepared in Example 1 (1 .92 g) and triethylamine (1.02 g) were dissolved in 10 ml of chloroform A 
SSTTSS ^ C ° ntaining 128 9 01 3 - 4 ' 5 - frim ^enzoy. chloride was added to l?23£S5i 
SfSS £2£ ETSIT! ^STE temperaturefor 10 hours. After completion of the reaction, me org™ 
ayer was washed wrth d.lute aqueous hydrochloric acid, dried over anhydrous sodium sulfate and concentrated The 

T y . SiHCa 961 C0 ' Umn chromato 9 ra P"y ethy.Tcetate:n-hexane=^2) a* ^SS £ 

ethylacetate-n-hexane to provide 1 .10 g of the object compound as colorless crystals ^ fr ° m 

The structure and melting point of the compound obtained are shown in Table 5. 

Example 132 

Preparation of S-n-h, rtyl-7-fN N ^-chlorohenzovnami.v^^ i s-atovrimHin., 

The former fractions obtained by silica gel column chromatography in Example 23 were purified bv silica oel column 
chmn^ography again (eluent: dichloromethane). and recrystallized to provide the SSc^^rK^s SoJltsTavT 
tals. Table 5 shows the structure and melting point of the compound obtained. ^ ^ ayS 

Examples 133-134 

man^r^TES^^ * * romato 9"^ " Examples 32 and 52 were treated in the same 

* ^^ n JS^ t l!^ *• COmp ° UndS Sh ™ in ™° 5 - ™- - and mettng points of the 

samTc^^n^a^e^? ^ ^ C ° ,Umn Chromat ^ in Exam P ,e 1 were treated likewise, giving the 
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Table 1 
0 

NHC-A-R2 
^N— N 

Rl 



Me : methyl group. Et : ethyl group. nPr : n-propyl group, 
nBu : n-butyl group, nPe : n-pentyl group. Ph : phenyl group 



Example 
Na 


Rl 


R2 


A 


Melting point (t). 
(Recrystallization solvent) 


1 


nBu 


, <-0 M e 

-\>OMe 
^OM e 


Single- 
bond 


12 7-129 

(Diethyl ether-n-hexane) 


2 


nBu 


P h 


Single- 
bond 


8 3-85 

(Ethyl acetate-n-hexane) 


3 


nBu 


Me -o 


Single- 
bond 


10 2-104 
( n -Hexane ) 


4 


nBu 




Single- 
bond 


9 4-9 5 
( n-Hexane ) 


5 


nBu 




Single- 
bond 


8 3-84 

(n-Hexane) 


6 


nBu 


-<I>-C (Me) 3 


Single- 
bond 


1H-NMR (C D C £ 3 ) 
0.97(3H.t. J-7.3). 1.37(9H.s). 
1.4-1. 5(2H,a). 1.7-1.9<2H.m) . 
2.86(2H.t. J-7.8). 6.57(lH,d,J- 
2.3). 7.58(lH.d. J-8.7) . 7.77 
(lH.s). 7.97(lH.d, J-8.7) . 8.03 
(lH.d. J-2.3) . lO.O(lH.brs) 


7 


nBu 




Single- 
bond 


8 2-8 4 
( n-Hexane ) 


8 


nBu 




Single- 
bond 


4 9-5 1 
( n-Hexane ) 
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Tab 1 e 1 (continued) 
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Tab l e 1 (continued) 



5 


Example 

Not 


Ri 


R2 


A 


Melting point 

(Recrystallization solvent) 


10 


2 0 


n B u 


^^-0 E t 


Single- 
bond 


10 0-102 

(Diethyl ether-n-hexane) 




2 1 


n B u 




Single- 
bond 


8 7-9 0 
( n-Hexane) 


15 


2 2 


n B u 




Single- 
bond 


9 9-10 0 
( n-Hexane) 


20 


2 3 


n B u 




Single- 
bond 


10 7-109 
(Diethyl ether) 


25 


2 4 


n B u 




Single-' 
bond 


8 1-82 
( n-Hexane ) 




2 5 


n B u 




Single- 
bond 


9 2-9 4 
(Diethyl ether) 


30 


2 6 


n B u 




Single- 
bond 


9 7-9 9 
( n-Hexane ) 


35 


2 7 


n B u 




Single- 
bond 


9 3-95 
( n-Hexane) 


40 


2 8 


n B u 




Single- 
bond 


9 7-9 9 
( n-Hexane) 


2 9 


n B u 




Single- 
bond 


13 3-135 

(Ethyl acetate-n-hexane) 


45 


3 0 s 


n B u 


^ N0 * 


Single- 
bond 


1 4 3 - 1-4 5 

(Ethyl acetate-n-hexane) 



50 



55 
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Tab I e I (continued) 



5 


1 Examp] 
1 Nd 


Rl 


R2 


A 


Melting point ] 
(Recrystallization solvent) 


10 


3 1 


E t 




Single 
bond 


12 5—127 

(Diethyl ether-n-hexane) 


15 


3 2 


n B u 


FaC -o 


Single 
bond 


1 8 4-87 j 
j ( n-Hexane) j 


3 3 

1 


n B u 




Single- 
bond 


19 5-97 | 
1 ( n-Hexane) j 


20 


3 4 


n B u 


~ ! %~^ > ~ C O OM e 


Single- 
bond 


12 2-123 

( n-Hexane) 1 


25 


3 5 


J n B u 




Single- 
bond 


13 9-141 

(Ethyl acetate-n-hexane) 




3 6 


n B u 




Single-^ 
bond 


119-121 

(Ethyl acetate-n-hexane) j 




3 7 


n B u 


0 


Single-J 
bond 


5 7-6 0 | 
(Ethyl acetate-n-hexane) 1 


35 J 


3 8 


n B u 


-o 


Single-] 
bond ! 


8 2-84 

(Diethyl ether-n-hexane) 


40 j- 


3 9 


n B u 




Single-I 
bond 1 


10 3—105 

(Ethyl acetate-n-hexane) 




4 0 


n B u 




Single-I 
bond 1 


9 2-93 

(Diethyl ether-n-hexane) 


45 


4 1 


n B u 


P h 


- CH 2- 1 


8 0 — 8 2 

(Diethyl ether-n-hexane) 



50 



55 
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Table 1 (continued) 



5 


Example 
Na 


Rl 


R2 


A 


Melting point 

(Recrystallizatioa solvent) 


10 


4 2 


n B u 




-CH 2 - 


I O — f O 

(Diethyl ether-n-hexane) 


15 


4 3 


n B u 


P h 


- C 2V 


1H-NMR CCDCia ) 
0.95(3H,t. J-7.3) , 1.3-1.5 
(2H.m). 1.7-1.8(2H.m) . 2.80 
(2H.t. J-7.8) . 2.88(2H.t.J- 
7.5), 3.09(2H,t, J-7.5). 6.53 
(lH.d.J-2.2) . 7.2-7.3(5H.n). 
7.60(lH.s). 7.95(lH.d f J-2.2) , 
9.23(lH.brs) 


20 


4 4 


n B u 


PhO- 


- CH 2- 


10 8-109 
( n-Hexane ) 


25 


4 5 • 


n B u 






14 0-142 

(Ethyl acetate-n-hexane) 




4 6 


n B u 


^OM e 


-CH-CH- 


13 4-137 

(Ethyl acetate-n-hexane) 



30 



35 



40 



45 



50 
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Table 2 



10 



15 



20 



25 



30 



35 



40 



ff 



HN (NH) n -C- 



A-R2 



S N— N 
Rl ^N^V^ R3 
Me : methyl group. Et : ethyl group. nPr 



: n-propyl group, 
nPe : n-pentyl group, 



1 Ex. 

1 Ha 


j Rl 


R2 


R 


3 A 


n 


I Melting point XV) 1 
(Recrystallization solvent) 


4 7 


n B u 


-o 


H 


Single 
bond 


0 


1 H - N M R (CDcTTTl 
0.95(3H.t. J-7.4). 1.2-2.1 
(14H.D). 2.4-2.6(lH.m) ,2.81 
(2H.t.J-7.8). 6.54(lH,d,J- 1 
2.2),7.62(lH.s). 8.00(lH.d 
J-2.2) ,9.29(lH.brs) 


4 8 


n B u 


Me0 -O- 


H 


Single- 
bond 


0 


14 1-14 2 i 
(Ethanol-n-hexane) 1 


4 9 




. OMe 

Me0 -O- 


H 


Single- 
bond 


0 


209-211 I 
(Methylene chloride-ethyl 
acetate) 


5 0 


1 U 


Me0 -O- 


H 


Single- 
bond 


0 


206-208 "I 1 
(Methylene chloride-ethyl 
acetate) j 


5 1 


n B u 


j <r OMe 

MeO--^-^ 


H 


Single- 
bond 


0 


136-137 j 
(Ethanol-n-hexane) | 


5 2 


M e 


MeO^ 


H 


Single- 
bond 


0 


17 3-175 

(Ethanol-n-hexane) I 


5 3 


n B u 


MeO^ 

MeO>-^ 


Me 


Single- 
bond 


0 


12 7-129 

(Ethanol-n-hexane) j 


5 4 


H 2 -CH-C 2 H 4 - 


MeO^ 

MeO->-^ 


H 


Single- 
bond 


0 


10 4—106 

(Ethyl acetate-n-hexane) I 



50 
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Table 2 (continued) 



5 


Ex. 

Na 


Rl 


R2 


R3 


A 


n 


Melting point 

(Recrystallization solvent) 


10 


5 5 


Et-0-CH 2 - 


MeO^ 


H 


Single- 
bond 


0 


13 8-140 

(Ethyl acetate-n-hexane) 




5 6 


,-~ Me 


MeO^, 


H 


Single- 
bond 


0 


16 3-165 
(Chloroform-ethyl acetate) 


15 


5 7 




MeO-^, 

Me0 -v_^- 


H 


Single- 
bond 


0 


16 6-168 

(Ethyl acetate-n-hexane) 


20 


5 8 


Be <I>- 


MeO-^ 

MeO-^-^ 


H 


Single- 
bond 


0 


19 3-195 
(Methylene chloride- 
diethyl ether) 


25 


5 9 


-Me 


MeO^ 

MeO-^^ 


H 


Single- 
bond 


0 


17 4-176 
(Methylene chloride- 
diethyl ether) 


6 0 


Me^ , 

.£> 


MeO->-^ 


H 


Single- 
bond 


0 


2 0 3-205 
(Methylene chloride- 
diethyl ether) 


30 


6 1 




MeO^ 

MeO--^^ 


H 


Single- 
bond 


0 


17 5-177 
(Methylene chloride- 
ether acetate) 


35 


6 2 




MeO->-^ 


H 


Single- 
bond 


0 


19 2-194 
(Methylene chlorlde- 
diethyl ether) 




6 3 


Me0 -O 


MeO^, 

Me0 -V^- 

MeO-^^ 


H 


Single- 
bond 


0 


18 1-18 3 
(Methylene chloride- 
diethyl ether) 


40 


6 4 


MeO^ 

MeoX^ 




H 


Single- 
bond 


0 


2 2 4-226 
(Methylene chloride- 
diethyl ether) 


45 


6 5 


MeQ^ 


MeO ^ 

MeO ^ 


H 


Single- 
bond 


0 


2 14-216 
(Methylene chloride- 
diethyl ether) 



so 
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Tab I e 2 (continued) 



5 


Ex. 
Na 


Ri 


R2 




3 A 


n 


Melting point 

(Recrystallization solvent) 


10 


6 6 


. ^ CI 

O- 


MeO^ 

Me0 ^v~>- 


H 


Single- 
bond 


0 


19 0-192 
(Methylene chloride- 
diethyl ether) 




6 7 




MeO^, 


H 


Single- 
bond 


0 


2 2 2-224 
(Chloroform-ethyl acetate) 


15 


6 8 


cl O- 


MeO^ 

MeO-^-^ 


H 


Single- 
bond 


0 


19 3-195 
(Chloroform-ethyl acetate) 


SO 


6 9 




MeO^ 

Me0->-^ 


H 


Single- 
bond 


0 


18 9-191 
(Methylene chloride- 
diethyl ether) 


25 


7 0 






H 


Single- 
bond 


0 


17 4-176 
(Methylene chloride- 
ethyl acetate) 




7 1 


"L.JL 


MeO^ 

MeO^^ 


H 


Single- 
bond 


0 


19 1-19 3 
(Methylene chloride- 
diethyl ether) 


30 


7 2 




MeO^ 


H 


Single- 
bond 


0 


19 8-200 
(Methylene chloride- 
ethyl acetate) 


35 


7 3 


I Jl 


MeO^, 

Me0 -<r>- 


H 


Single- 
bond 


0 


15 7-159 
(Ethyl acetate) 


40 


7 4 


n B u 


MeO->-^ 


H 


Single- 
bond 


0 


15 9-161 
(Ethanol-n-hexane) 




7 5 


n B u 


MeO^ 


H 


Single- 
bond 


0 


7 9-81 

(Diethyl ether-n-hexane) 


45 


7 6 


n B u i 


MeO^ 

aBu0 -v~>- 

MeO^^ 


H 


Single- 
bond 


0 


9 8- 1.0 0 , 

( n-Hexane ) 



SO 
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Tab I e 2 (continued) 



5 


Ex. 

Na 


Ri 


R2 


R3 


A 


n 


Melting point (XI) 
(Recrystallization solvent) 


10 


7 7 


n B u 


MeO ^ 

PhCH 2°Al>- 

MeO 


H 


Single- 
bond 


0 


8 2-8 5 
(Ethanol-n-hexane) 




7 8 


n B u 


MeO^ 


H 


Single- 
bond 


0 


15 8-160 

(Ethyl acetate-n-hexane) 


15 


7 9 


n B u 


MeO^ 


H 


Single- 
bond 


0 


18 2-184 

(Ethyl acetate-n-hexane) 


20 


8 0 


n B u 


Cl_ 

"1rv> 


H 


Single- 
bond 


0 


13 2-135 

(Ethyl acetate-n-hexane) 


25 


8 1 


n B u 


MeO -y^^* CI 


H 


Single- 
bond 


0 


111-113 

(Diethyl ether-n-hexane) 




8 2 


M e 


O^ 3 


H 


Single- 
bond 


0 


15 4-155 
(Ethanol-n-hexane) 


30 


8 3 


n P r 


CP 


H 


Single- 
bond 


0 


13 9-141 

(Diethyl ether-n-hexane) 


35 


8 4 


t>- 




H 


Single- 
bond 


0 


10 2-104 
( n-Hexane ) 


40 


8 5 


n P e 


O^ 3 


H 


Single- 
bond 


0 


9 3-95 
(n-Hexane ) 


8 6 


P h 


O^ 3 


H 


Single- 
bond 


0 


14 3-145 

(Diethyl ether-n-hexane) 


45 


8 7 


n B u 


F3 °^> 


H 


Single- 
bond 


0 


4 6 - 4 8 

(Ethyl acetate-n-hexane) 



so 
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Tab 1 e 2 (continued) 



Ex. 

Ma 


Rl 


R2 


R3 


A 


n 


1 Melting point (<£) 
(Recrystallization solvent) 


ft R 
o o 


n R n 

n o u 




H 


Single- 
bond 


0 


lino 1 i a 
1 U o^l 1 0 1 

( n-Hexane) 


8 9 


n B u 




H 


Single- 
bond 


0 


9 2.5-9 4.5 
1 ( n-Hexane) I 


9 0, 


n B u 




H 


Single- 
bond 


0 


10 6—108 

( n-Hexane) j 


9 1 


n B u 




H 


Single- 
bond 


0 


12 3-125 

(Ethanol-n-hexane) 1 


9 2 


n B u 




H 


Single- 
bond 


0 


12 3-125 

(Diethyl ether-n-hexane) 


9 3 


n B u 


O- j 


H 


Single- 
bond 


0 


13 9-140 J 
(Ethanol-n-hexane) 


9 4 


n B u 




H 




0 


12 1-12 3 

(ethyl acetate-n-hexane) j 


9 5 


n B u 


Ph O- 


H 


-CH-CH- 


0 


19 4-196 

(Ethanol-n-hexane) J 


9 6 


n B u 




H 


Single- 
bond 


1 


2 2 2 (Decomposition) 
(Ethanol-n-hexane) 


9 7 


P h 


MeQ^ 


H 


Single- 
bond 


1 


2 5 0 (Decomposition) 1 
(Methanol-n-hexane) 


9 8 


n B u 


CP | 


H 


Single- 
bond 


1 


2 4 7 (Decomposition) 1 
(Ethanol-n-hexane) 
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Table 2 (continued) 



5 


Ex. 
Na 


Rl 


R2 


R3 


A 


n 


Melting point 

(Recrystallization solvent) 


10 


9 9 


P h 


CP 


H 


Single 
bond 


1 


2 6 3 (Decomposition) 
(Ethano 1 -n-hexane) 




10 0 


CH 3 -CH 7 C 2 H 4 - 
OH 


" H " — 

Me0>-^ 


H 


Single- 
bond 


0 


12 8—130 
(Methylene chloride- 
n-hexane) 


15 


10 1 


CH 3 -CH-C 2 H 4 - 
OH 


MeO^— ^ 


H 


Single- 
bond 


0 


15 3-155 

( E thano 1 -n-hexane ) 


20 


10 2 


CH 3 -CH-C 2 H 4 - 

OH I 


MeO^ 

PhCH 2°"V>~ 
HeO 


H 


Single- 
bond 


0 


12 7-129 

(Ethyl acetate-n-hexane) 


25 
30 
35 
AO 
45 
50 
55 




Table 3 

HN (NH) n -C-A~R2 

Rl ^N^Y^R3 
R4 

Me : me thy group, nBu : n-butyl group 


Ex. 
Na 


Rl 


R2 


R3 


R4 


A 


n 


Melting point 

(Recrystallization solvent) 


10 3 


nBu 


MeO-^ 

Meo -<C>- 

MeO>-^ 


Me 


CI 


Single- 
bond 


0 


10 6-108 
(Ethanol-n-hexane) 


10 4 


nBu 


MeO^ 

MeO--^^ 


H 


CI 


Single- 
bond 


0 


14 2-143 
(Ethanol-n-hexane) 


10 5 


nBu 


MeO^-^ 


H 


Br 


Single- 
bond 


0 


14 6-148 
(Ethanol-n-hexane) 


10 6 


nBu 




H 


CI 


Single- 
bond 


0 


13 3-135 

(Diethyl ether-n-hexane) 
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Table 4 
R5 H » CNH) n — Q — A 

R4 



-R2 



Ex. 
Na 


Rl 


R 


5 R2 


R3 


R4 


Q 


A* 


n 


Melting point ft) 
(reclystallization 
solvent) 


10 7 


H 


H 


MeO-_ 

Me0 -v>- 

MeO 3— & 


H 


H 


O 

ii 

c 


SB 


0 


18 5-187 
(Methylene chloride 
-n-hexane) 


10 8 


nBu 


H 


MeO^ 

MeO 


Me 


0 

-UoEt 


U 

ll 

c 


SB 


0 


13 8—140 
(Ethyl acetate- 

n-hexane) 


10 9 


nBu 


H 


MeO^ 

MeO 


nBu 


H 


o 

II 

c 


SB 


0 


9 5-9 7 
(Ethyl acetate- 
n-hexane) 


110 


nBu 


H 


MeO^ 

MeO 3^-^ 


nBu 


Me 


o 
II 

c 


SB 


0 


9 6-9 8 
(Ethyl acetate- 
n-hexane) 


111 


nBu 


H 


MeO-_ k 

M *° 0 -i>- 


Ph 


H 


0 

II 

c 


SB 


0 


19 0—192 
(Methylene chloride 
-diethyl ether) 


112 


nBu 


H 


MeO^ 


Ph 


PhCH - 


0 

II 
c 


SB 


0 


14 9-151 
(Ethyl acetate- 
n-hexane) 


1 1 3 


nBu 


H 


MeO^ 

Me0 -v>- 

MeO 3^-^ 


Ph 


PhS 


0 

II 
c 


SB 


0 


111-113 
(Ethyl acetate- 
n-hexane) 


114 


nBu 


H 


MeO~_ 

MeO>-^ 


H 


nBu 


o 
II 

c 


SB 


0 


8 1-8 3 
(n-Hexane) 


115 


nBu 


H 


MeO-^, 

MeO 3^-^ 


H 


Ph 


0 

II 

c 


SB 


0 


1 3 9-141 
(Ethyl acetate- 
n-hexane) 
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Tab 1 e 4 (continued) 



Ex. 
Na 


Rl 


R5 


R2 


R3 


R< 


Q 


A* 


n 


Melting point (t) 
(reclystallization 
solvent) 


116 


nBu 


Me 


MeO 3— <^ 


H 


H 


0 
II 

c 


SB 


0 


14 5-147 
(Methylene chloride 
-n-hexane) 


117 


-CH 2 CH 2 CH 2 CH 2 - 


MeO^, 

MeO 3^-^ 


H 


H 


0 

II 
c 


SB 


0 


10 2-104 
(Methylene chloride 
-n-hexane) 


1 18 


Me-C-CH n CH - 
II 2 2 
0 


H 


\ MeO-^ 

MeO 


H 


H 


0 

II 

c 


SB 


0 


115-117 
(Methylene chloride 
-n-hexane) 


119 


Et-S-CH 2 - 


H 


MeO~_ 

MeO 3^-^ 


H 


H 


0 

II 

c 


SB 


0 


8 0-82 
(Ethyl acetate- 
-n-hexane) 


1 2 0 


MeS-CH 2 CH 2 - 


H 


MeO-^ 

12.-0- 


H 


H 


0 

II 
c 


SB 


0 


113-115 
(Methylene chloride 
-diethyl ether) 


12 1 




H 


MeO^ 

MeO 3— & 


H 


H 


0 

II 
c 


SB 


0 


17 9-181 
(Methylene chloride 
-diethyl ether) 


1 22 


nBu 


H 




H 


H 


o 
II 
c 


SB 


0 


9 8-10 0 
(Diethyl ether) 


1 23 


nBu 


H 


-O-ocr, 


H 


H 


0 

II 
c 


SB 


0 


7 3-7 5 
(n-Hexane) 


12 4 


nBu 


H 




H 


H 


0 

II 
c 


SB 


0 


12 9-131 
(n-Hexane) 


12 5 


nBu 


H 




H 


H 


0 

II 
c 


SB 


0 


9 1-93 
(Diethyl ether- 
n-hexane) 


12 6 


nBu 


H 




H 


H 


0 

11 
c 


SB 


0 


9 1-93 
(n-Hexane) 
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Table 


4 


( con t inued ) 






5 


Ex. 

Nd 




K 0 


R2 


R2 


R4 


Q 


A* 


n 


Melting point (X) 
(Heclystallization 
solvent) 


10 


12 7 


nBu 


H 


P h 


H 


H 


so 2 


SB 


0 


> 3 0 OV 
(Ethyl acetate- 
n-hexane) 


15 


12 8 


nBu 


H 




H 


H 


so 2 


SB 


0 


> 3 0 0*C 
(Ethyl acetate- 
n~hexane) 




* In column A, "SB" 


neans "Single bond". 
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Table 5 

6 O 
\ II 

- C - A - R2 



10 




Me : methyl group, nBu : n-butyl group 



15 


Ex. 
Na 


Rl 




R2 


R3 


R< 


R6 


A* 


Melting point (t) 
(Reclystallization 
solvent) 


20 


12 9 


nBu 


H 


MeO^ 

"Seo"V>- 
neu — " 


H 


H 


Me 


SB 


9 3-9 5 
(Ethyl acetate- 
n-hexane) 


25 
30 


130 


nBu 


H 


MeO-^, 

MeO — " 


H 


H 


Ph-CH 2 - 


SB 


1 H-NMR(CDC1 3 ) 
0.76(3H.t. J-7.2) . 
0.9-l.l(2H,m).1.3- 
1.4(2H.m). 2.5K2H. 
t,J-7.4), 3.47(6H. 
S) . 3.74(3H.s), 

(lH,s). 6.60(2H.s), 
6.68(lH,d, J-2.0) . 
7.1-7.3(5H,m). 
8.24(lH.d. J-2.0) 


35 


13 1 


nBu 


H 


MeO^ 

MeO ^ 


H 


H 


C OMe 


SB 


12 7-129 
(Ethyl acetate- 

n-hexane) 


40 


1 3 2 


nBu 


H 




H 


H 


-s-O 

CI > — 


SB 


119-121 
(Diethyl ether- 
n-hexane) 




13 3 


He 


H 


MeO 


H 


H 


o 

-Q-\ /— OMe 
C OMe 


SB 


18 0-182 
(Methylene chloride- 
n-hexane) 


45 


1 3 4 


nBu 


H 




H 


H 


CF 3 


SB 


111-11 3~ 
(Diethyl ether- 
n-hexane) 



* In column A. ** SB** means "Single bond". 



Given below are Pharmacological Test Examples for the compounds of the invention and Formulation Examples for 
pharmaceutical compositions containing the compounds of the invention. 
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Pharmacological Test Example 1 



Paw-sTea^^ 

5 J.J.. Arch. Int. PharmacSyn.. ffftj £«Sm2 StLlTi^ ° f " and f"- Se,i " 0 I R ^I. LO. and Selitto. 
After one hour from the measurement i M I mTrf^? ^ was term «l "pre-value". 
hind paw of each rat. ImmedTSHK *Zon ?1£ mSF*" ^ Subcutaneousl / Nected to the .eft 
invention was orally given to the rate of test arST; L^i^^ SUSpension containing the compound of the 

The recovery rate of the pain threshold was calculate , ; 

rats in each group, by means of the tt^ZS?^ ^ (post - values ) and *• Rvalues of the 

„ Recovery rate of pain threshold <<M = -figg SEgjE average post-valueV ■ f Cohtrol group averaoft ^i, M 

(oomro. group average pre-value) - ( Control group average^Waiuej x 100 



2(7 



25 



30 



35 



40 



45 
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Table 6 shows the results (the highest recovery rates). 

Table 6 



10 


Ex. No. 


Recovery rate 
(%) 


Dosage 
(mg/kg) 


Time to measure 
(hours later) 


1 


41.5 


3 


3 




7 


44.1 


3 


4 


IS 


14 


51.6 


3 


4 




19 


53.9 


3 


3 


20 


21 


54.0 


3 


4 




23 


45. 1 


3 


1 


25 


32 


43.0 


3 


3 




36 


32.7 


1 


3 


30 


48 


52.2 


1 


3 


52 


79.6 


3 


3 




54 


55.7 


1 


4 


35 


55 


73.7 


3 


3 




69 


38.7 


1 


3 


40 


70 


36 . 8 


1 


•a 
3 




74 


43.9 


1 


2 


45 


76 j 


57.6 


1 






77 ; 


41.6 


1 


3 


SO 


79 


32.1 


1 


3 




88 


76.4 


3 


4 
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Table 6 (continued) 



5 


Ex . No . 


Recovery rate 
(%) 


Dosage 
(mg/kg) 


Time to measure 
(hours later) 


10 


92 


39.7 


1 


3 




93 


32.6 


1 


4 


15 


94 


31.3 


1 


3 




96 


35.0 


1 


2 1 


20 


97 


51.5 


1 


4 I 




104 j 


78.5 


3 


3 | 




111 


62.0 i 


3 


4 I 


OK 


115 


61.0 


3 


4 ~~| 




120 


63.8 


3 


4 


30 


121 


46.2 


3 


3 




127 


36.4 


1 


3 


35 


134 


115.4 


3 


3 



AO 



Pharmacological Test Example 2 



m^a^iST 8 !^ Tf 6 W '*™ r3tS (each 9rou P ; 7 rats >- the P*" threshold of each rafs left hind paw was measured 

45 macodyn.. 1 1 1, 409 (1957)]. The value thus obtained was termed "pre-value" 

oral* a^rTto *r^ t ?l meaSUrement ' 8 5% 9Um ^ ensfon ^Wn9thecompourKloftheinverrtionwas 
Tmo^ f4 ^ 80 am ° unt °» 1 0 "H/kg so that the dosage of the compound of the invention was 

o 1 9 , um arab,c pension (free of the compound of the invention) was given to the rats of control 
so SXrr^ni^r rnOwassubcu.neT* 

the^TTof^^ 

The recovery rate of the pain threshold was calculated from these values (post-values) and the ore-values of the 
rats in each group, by means of the following formula P es " ™ 

Recovery rate of pain threshold (%) = 5/ est group average post-value) - (Control group average post-value) 

(Control group average pre-value) - (Control group average post-value) 



x100 
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Table 7 shows the results (the highest recovery rates). 



Table 7 

5 



10 


Ex. No. 


Recovery rate 
(%) 


Time lo 
measure . 


Ex. No. 


Recovery rate 
(%) 


Time to 
measure 


1 


72.3 


60 min. later 


23 


52.9 


30 min. later 




2 


40.2 


60 min. later 


24 


41.3 


60 min. later 


15 


3 


33.3 


30 min. later 


25 


46.0 


15 min. later 




: 5 


51.9 


30 min. later 


26 


55.8 


60 min. later 


20 


7 


52.3 


60 min. later 


29 


56.2 


30 min. later 




8 


83.9 


60 min. later 


32 


86.6 


60 min. later 


25 


9 


56.2 


60 min. later 


33 


90.1 


30 min. later 




11 


48.8 


60 min. later 


34 


58.2 


60 min. later 


30 


12 


58.8 


60 min. later 


35 


102.5 


60 min. later 




13 


32.7 


15 min. later 


38 


67.2 


15 min. later 


35 


14 


69.5 


15 min. later 


* 

41 


67.4 


30 min. later 




16 


35.1 


30 min. later 


42 


51.8 


60 min. later 


40 


17 


95.9 


60 min. later 


44 


44.1 


30 min. later 




19 


91.7 1 


60 min. later 


45 


54.8 


15 min. later 


45 


20 


33.8 


30 min. later 


46 


109.0 


30 min. later 




21 


81.3 


60 min. later 


48 


80.4 


60 min. later 




22 


54.4 


60 min. later 


50 


53.0 


30 min. later | 



* : dosage = 10 mg/kg 
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Table 7 (continued) 



w 



15 



20 



25 



30 



35 



40 
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Compound of Example 1 


500 g 


Lactose (product of Japanese pharmacopoeia: JP) 


67 g 


Corn starch (J P) 


33 g 


Calcium carboxymethyt cellulose (JP) 


25 g 


Methyl cellulose (JP) 


I2g 


Magnesium stearate (JP) 


3g 



15 More specifically, the compound of Example 1 , lactose, corn starch and calcium carboxymethyt cellulose according 
to the above formula were fully blended and granulated using an aqueous solution of methyl cellulose. The granulated 
mixture was passed through a 24-mesh sieve and the granules under the sieve were mixed with magnesium stearate 
and compression-molded into tablets to provide the object tablets. 

20 Formulation Example 2 Manufacture of capsules 

Using the compound of the invention obtained in Example 32 as an active ingredient, hard gelatin capsules (2000 
units) each containing 200 mg of the active ingredient were manufactured according to the following formula: 

25 



30 



35 



Compound of Example 32 


400 g 


Crystalline cellulose (JP) 


60g 


Corn starch (JP) 


34g 


Talc (JP) 


4g 


Magnesium stearate (JP) 


2g 



40 



More specifically, the ingredients according to the above formula were finely pulverized and blended to give a homo- 
geneous composition. This composition was filled into proper-sized gelatin capsule shells for oral administration to pro- 
vide the object capsules. 

Industrial Applicability 



45 



The pyrazolo[1 ,5-a]pyrimidine derivatives according to the present invention have potent analgesic effects and are 
useful as analgesics. 



50 



55 
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Claims 

1 . A pyrazo!o[1 t 5-a]pyrimidine derivative of the following formula (1): 



N- (NH) -Q-A-R2 
R5 I n 

fn CI) 



R4 



rtnS 2ft T, alk ?' , 1 Wh,Ch may have thien >"> lower a,kox * ^wer alkylthio. oxo or hydroxy! as a 
substrtuent, cycloalkyl. th.enyl. furyl. lower alkenyl. or phenyl which may have 1 to 3 substituents selected from the 
group cons.st.ng o lower alkyl. lower alkoxy. phenylthio and halogen; R* is naphthyl, cycloalkyl SrW Si Son 

hatoaett.2^ 9 Tu °°T * **' alkoxy. halogen, nitro. halogen-substrtuted lower alkyl. 

°Z *17 T d, ^^ lko «yP hos P h ^l(lower)aJkyl : F*> is hydrogen, phenyl or lower alkyl: A is hydrogen lower 
2!£Z£*FT?*- Ph r^/ )a,k * <V«ona''y Phenytthio-substituted phenyl. orTa.ogen^ SS 
*l7roJ™nZL£Z e ": r r Phen ^ er)alkyt ' w havi "9 1 3 substtuents select from 

i " a,tac * ^en-substituted lower alkyl and halogen; Ri and R* may conjointly form 
lower alkylene: Q .s carbonyl or sulfonyl; A is a single bond, lower alkylene or Tower alkenylene; alSTTS 1 

2 ' i2r^K;^ rim ^ ed !I l ^ ea( ^^ to, ^ 1 ^chisselectedfromthegioupconsistingof compounds 
I T. Q i S "J*** 1 andn,S0 ' wherein Q is carbonyl. n is 1 . En is lower alMo3en7 

loterS^i 1 ^!"^^ fr0m * e W «n-mn of tower a.koxy and haloge^bstiS 
too R? to I ower alkvTlSt S£l . ? H** 09 ?' A * 3 Sin9 ' e bond; and compounds wherein Q is sulfonyl. n 
to a singTe P * ^ 1 10 3 ha, °9 ens - R3 - *»• R5, and R6 are each hydrogen, and A 

3 ' S^°^L!^^ mW i der ^ atVe accordin 9 to claim 2 herein R1 is optionally lower alkylthio-substHuted lower 

cS^o^^^Ht^^^^ 6 ^' R2 iS havina 1 to 3 eubstftuents sheeted from tte gmup 
consisting of lower alkoxy. halogen and halogen-substituted lower alkyl. R3 is hydrogen or phenyl R< is hvdrooen 

4. A pyrazolojl >a]pyrimidine derivative according to claim 3 wherein R3. R4 and R6 are each hydroaen n is 0 Ri is 
or R 1 is phenyl andFPis phenyl having 3 lower alkoxy groups. ^ 

5 ' ^^ Z ?S!. ,5 " alPyr i idin K e aCCOrd,n9 to daim 4 wherein R 2 is 2 .4-dimethoxyphenyl, 3.4,5-trimethoxy- 

pheryl. 2-frrfluwomeihybhen^ jyJ ' .ommemoxy 

6. A pyrazoto[1 .5-aJoyrimidine derivative according to claim 5 which is selected from 5-n-butyl-7-(3 4 S-trimethoxvben- 
*°y'a™o)pyrazo^^ 

" ^^K^r e aCCOrdfn9 40 Cbim 6 ^ iS ^^-(aAS-tHmethoxyben- 
9 * ctiml^an?^ 
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10. A method for relieving pain, which comprises administering to a patient an effective amount of the pyrazolo[1 .5- 
a]pyrimidine derivative defined in daim 1. 
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